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Zambia 
1) Notes on soybean nodulation with the indigenous rhizobium in Zambian 
soils 
Introduction: The work reported here was carried out under the auspi-
ces of National Oilseeds Development Programme supported by the Research 
Branch, Department of Agriculture, Ministry of Agriculture and Water Develop-
ment, Government of the Republic of Zambia, and the Food and Agriculture 
Organization of the United Nations. 
In the 1977-78 season, the couunercially grown soybean variety 'Hernon 
147' was noticed to have nodulated profusely in a virgin land, without arti-
ficial seed inoculation . This was in the Mkushi area where soybean produc-
tion then had just begun to expand. Observations made elsewhere in the coun-
try confirmed that only this variety, out of the five currently recommended, 
was capable of nodulating without seed inoculation. The effectiveness of 
nodulation was confirmed by excellent growth, dark coloured plants and com-
merc ial yields in excess of 2 .0 tons per ha being reported by farmers. Ex-
perimental data recorded under best management practices, including seed 
inoculation prior to planting , confirms that the yield potential of this 
particular variety is not much higher than 2.0 tons per ha in that area . 
In 1979-80, the same observation was made in the same area, for a 
breeding line under experiment and in a farm test program. The line was re-
l eased in April, 1981, under the name ' Magoye' as the second commercial soy-
bean variety with this ability to nodulate. Excellent growth and dark-
colored plants were observed and commercial yields in excess of 3.0 tons per 
ha were reported by farmers, a yield very close to the variety's potential. 
The significance of varieties capable of nodulating and producing high 
yields without seed inoculation is fo r the expansion of soybean production 
among the small scale farmers who will not have easy access to inoculum. 
The extension of information on soybean production to these farmers started 
in 1980. 
Investigation: In order to assess the ability of various varieties for 
effective nodulation with the indigenous rhizobium in the Zambian soils, 400 
varieties from the germplasm collection were planted at three sites, namely, 
Magoye, Lusaka and Mkushi, all in virgin land where land clearing was done 
just before planting . A compound fertilizer (lON: 20P205: 10K20: lOS) was 
applied at the rate of 300 k g per ha. Seeds of each variety were planted 
in single one-m rows, at 33 seeds per m, with a row spacing of 50 cm, with-
out any seed inoculation. 
No other management practice was carried out. The varieties were ex-
amined at the end of the flowering/beginning of pod formation for the fol-
lowing points: 
a . Plant color and growth; 
b. Number of nodules per 10 plants ; 
c . Number of nodules red and pink per 10 plants; 
d . Nodules were samples for serological identification. Samples were 
sent to the NIFTAL Project at the University of Hawaii, but results 
have not yet been received. 
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By way of preliminary analysis, the varieties with more than 100 nodules 
per 10 plants and with more than 80% of nodules colored red or pink (as a 
sign of being active), were selected from each site. These numbered between 
35-50 per site, among which there were varieties with acceptable agronomic 
characteristics. 
This preliminary analysis indicated that, of those selected varieties 
for each site, all except a few (for which the genetical background is yet 
to be discussed with the original breeder) have a similar genetical back-
ground to that of the two varieties, Hernon 147 and Magoye. 
The variety Hernon 14 7 was bred at Salisbury Research Station from a 
cross between Hernon(ex USA) and a "nonshattering11 strain from South Africa, 
and was released in about 1940. 
Variety }1agoye was a cross between 'Gilbert' and 'K53', both of which 
were derived from a cross of 'Mamloxi' (CPI 1719 ex Nigeria) x 'Avoyelles ' 
(CPI 15939 ex Tanzania). The cross was made at the University of Queensland 
by Dr. Don Byth and selection work was carried out in Zambia following pro-
vision of the breeding lines since 1975. The variety was released in April 
1981. 
Conclusion and future work 
The results indicate that, under Zambian conditions, it is possible 
to select high yielding varieties with acceptable agronomic characters, 
capable of effective nodulation with the indigenous Rhizobium, from among 
the existing materials in the present germplasm collection. 
Work will continue to select cultivars and test them with and without 
seed inocula tion. It should be possible to use such cultivars in a breed-
ing program. More studies are also required on the effectiveness of ni tro-
gen fixation and utilization and it is hoped that this can also be under-
taken. 
F. Javaheri, FAO Agronomist 
R. Nyemba, Microbiologist 
